Table of Contents

Chapter 1 EXECULIVE SUMMAIY ....ciiiiiiiiiiiiiiiiiie ettt e e e e eeatb e e e e e e e eeenean s 1-1
IO R = - Tox (o ] {00 o SRS 1-1
1.2 Executive’s Recommended I/l Control Program ..........ccccevveeviievieeiieesie s ee e 1-3
1.3 Basis for the ReCOMMENUALIONS.........cciiiiiiiiiieiiie e 1-5

1.3.1 Process for Identifying Cost-Effective I/l Reduction Projects...........ccccevevvrnnnne. 1-5
1.3.2 Considerations Related to I/l Reduction and Control............c.ccccceioveviniinnnnnnn 1-6
1.4 SUPPOITING DOCUMENTS.....c.viiviiiieieite ettt ettt sre st e besbesreebesre e s e beenaeseenreenes 1-7

(@ gF= o) (=T A = 7= Tod 1qo | o 1U] o Lo [N 2-1
2.1 How I/l Enters the Regional SYSIEM........ccooviiiiiiiiiie e 2-1
2.2 Why I/I Control IS IMPOItANT ..........ccveiiiieie ittt re 2-3

2.2.1 Increased Capital and Operating CoOStS. ..........cuuireririerieiiine e 2-3
2.2.2  Federal REQUIALIONS........cciiiiieii ettt nnes 2-5
2.2.3  State ReQUIALIONS.......ccuiiiiiie e 2-6
2.2.4  King CoUNLY COOB......coiiiiitiiieieieie et 2-6
2.2.5 1/l Provisions in Local Agency Agreements..........ocooverueerinerineneseeesesesesneees 2-7
2.2.6 I/l Reduction Programs in Other AQENCIES .......cccevivereeiiieeieeieeseesieeseesieesieesenens 2-8
2.3 King County’s I/l CONIOl PrOGIam ........couiiiiiiiieieieiscse st 2-9
2.3.1 Policy Direction for I/ CONTrol ... 2-9
2.3.2  Implementation of the POLICIES.........cccoviiiii i 2-11
2.3.3  Consensus-Based APProacCh ..........cccueiviveieiiiicie s 2-12
2.4 Contents Of thisS REPOIT ........coviiiiiiiicie e 2-13
Chapter 3 Assessing I/l Levels and Reduction Technologies ...........ccccvvvvvnnnnnnn. 3-1
3.1 FIOW MONITOTING .oviivieiieciece ettt sttt st e b et et e e te et esbeereentesreenaeseeaneens 3-1
3.1.1  Flow Monitoring APPrOaCh ........c.viiiie et 3-1
3.1.2  Flow Monitoring RESUIS........cciiviiieic e 3-3
K I o [0V Y oo =1 T oo USSR 3-3
3.2.1  Flow Modeling APProach.........c.cooeiiiiiiiiiiisieeee e 3-3
3.2.2 Flow Modeling Results: I/l FIOW Projections ...........ccccceovviiirineneieisinesesens 3-4
3.3 /I REAUCLION ANAIYSIS ..e.veeviiiieiiiie ittt sttt sttt s et re e saeane e benre e 3-7
3.3.1  National I/l Program REVIEW..........ccueiiiiiiiiriiieieesisi e 3-7
3.3.2  Pilot I/1 REAUCTION PrOJECLS ......coveviieieeeieiisiesiese e 3-9

Chapter 4 Benefit-CoSt ANAIYSIS ....ouuiiiiiiiiiiiiiiiiiiiiiiie i 4-1
4.1 Benefit-Cost ANalySiS APPIOACH ........cciiiiiiiiiiiisiie e 4-1
4.2 Conveyance Projects Identified in the Regional Needs ASSeSSMeNt ..........ccoccevvevenernannns 4-2

O R O Y I (] =i SR 4-3
4.2.2 Comparison with CSI Projects Identified in the Updated RWSP...........cccccevnnee. 4-3
4.2.3 Locations of CSI Projects in Relation to I/l Flows in Mini Basins ....................... 4-7
4.3 Assumptions Used iN the ANAIYSIS.......ccccciiiiiiiieie s rte e sre e e snae e 4-7
4.3.1 Planning Assumptions for the I/l Control Program............ccccceeeviviveieiiseesennnn, 4-7
4.3.2  Assumptions for Estimating Capital Costs of CSI Projects ..........ccccoevvvivrenienes 4-10
4.3.3  Assumptions for I/l REAUCTION ........c.ccuviiiiiieie e 4-11
4.3.4  Assumptions for Unit Costs of I/l Reduction Techniques.........c..ccccceevvvveriennnnne. 4-12
4.4 Definition of COSt-EffECHIVENESS......ccviiieiiiiie e 4-12

Executive’s Recommended Regional Infiltration/Inflow Control Program i



Table of Contents

4.5 Monitoring, Modeling, and Pilot Project Data.............ccocvvirererieiieieiiise e 4-13
4.6 Benefit-Cost ANAIYSIS RESUILS ......ccoiiiiiiie et 4-15
4.7 Sensitivity ANAlYSIS RESUILS.......ccciviiieiec i nne e 4-17
Chapter 5 I/l Control Program Recommendation ..........cccoeeeevvviiiiiiiiiiieeeeeeeeeiiinn, 5-1
5.1 Overview of ReCOMMENTALIONS.........cciiiiiiiieiiee et 5-1
5.2 Discussion of I/l Reduction RecOMmMENdations...........ccoeveieeriniinene e 5-3
5.2.1 Selecting, Implementing, and Evaluating Initial I/ Reduction Projects................ 5-3

5.2.2  Applying Planning ASSUMPLIONS .......cc.ciiiiereieeie e 5-5

5.2.3 Defining and Evaluating Cost-Effectiveness...........cccocovvivevi i 5-5

5.2.4  Funding I/1 ReAUCLION PrOJECES......ccviieiieciee et 5-6

5.2.5 Implementing I/l Reduction Projects on Private Property...........ccccooovervieivennn. 5-7

5.3 Discussion of Long-Term I/l Control Recommendations...........c.cccoevevvriiesieereeneesenenne 5-10
5.3.1 Local Development Regulations for I/l Control...........c.cccoevivvieeieiiiieene e, 5-11

5.3.2 Standards, Guidelines, Procedures, and POICIES...........cccceveiiiiiiiiciciceins 5-12

5.3.3 Flow Audit of Regional and Local SYStemS.........cccceivrieieiceeiene e 5-13

5.3.4  Whether to Implement an I/l SUIrCharge .........cccccoveveiieieiesi e 5-13

5.4  Discussion of Program Administration and Policy Recommendations .............c.ccceeveee. 5-14

List of Tables

Table 3-1.
Table 3-2.
Table 3-3.
Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5.
Table 4-6.
Table 4-7.
Table 4-8.

Agencies Surveyed for I/l Reduction Programs ..........ccccceviieiieiiesneeseeseesieesee e see e e seeeseas 3-7
Rehabilitation iN LOCAI SEWETS..........coiiiiiiiieieiese e 3-11
Summary of I/1 Pilot Project RESUITS .........ccveiviiiiiiiiic e 3-13
Conveyance System Improvement Projects Identified in the Regional Needs Assessment....4-4
Planning Assumptions for the I/1 Control Program..........c.ccccocveveviiieiese e 4-9
Conveyance Facility Construction and Allied Cost ASSUMPLIONS.........ccovvveiereiiveriereiieeenns 4-10
I/1 REAUCTION ASSUMPLIONS .....viiiiiiitisiest ettt 4-11
Unit Costs Assumptions for I/l REAUCTION...........cciiviieeiieiee e se e 4-12
Cost-Effective I/l REAUCTION PrOJECTS........coviieiiiiiriesie e 4-16
Sensitivity Analysis Using the Initial Assumptions for I/l Reduction............cccccovoviiininenn 4-18
Comparison of Benefit-Cost and Sensitivity Analyses Results..........cccccoevvevieiviiiiee e s, 4-18

List of Figures

Figure 1-1. Local Wasteswater Agencies Within King County Wastewater Service Area..........c.ccce.e.... 1-2
Figure 2-1. Combined Sewer System and Separated SEWEr SYStEM .........ccocveueiierirrereeere e 2-1
Figure 2-2. Sources of Infiltration and INFIOW ..........c.ccoi i 2-2
Figure 2-3. Impacts of Peak 1/l on Wastewater FIOWS............cccoviiiiiiiiiic e 2-4
Figure 2-4. 1/1 Control Program Elements and SChedule............cooeiiiiiinineiceeeeee e 2-11
Figure 3-1. FIOW MELEr LOCALIONS .......ccueeiiiiieeieiteeiie ettt ettt et neeste e neesteene e e nee e 3-2
Figure 3-2. Peak Flow Projections for Model BaSins ...........cccoviiieiieiiiie s 3-5
Figure 3-3. Peak Flow Projections for Mini BaSinS..........cccociiiiiiieniiiiesese s 3-6
Figure 3-4. Pilot ProjeCt LOCALIONS .......cuiiuiiieitieieie sttt ettt sttt sne e e stesneeneeseeenes 3-10
Figure 4-1. Conveyance System Improvement Project LOCAtIONS..........cccccvevveiiieiieiieese e e e e e 4-6
ii Executive’s Recommended Regional Infiltration/Inflow Control Program



Table of Contents

Appendices

Appendix A — Selected Legal Authorities Related to Implementing and Funding an Infiltration and Inflow
Reduction Program

Appendix B — Final Draft Standards, Guidelines, Procedures, and Policies

Supporting Documents (available on CD in the back of report)
2000/2001 Wet Weather Flow Monitoring Technical Memorandum (May 2001)
2001/2002 Wet Weather Flow Monitoring Technical Memorandum (June 2002)
Pilot Project Report (October 2004)

Alternatives/Options Report (March 2005)

Regional Needs Assessment Report (March 2005)

Benefit/Cost Analysis Report (November 2005)

Executive’s Recommended Regional Infiltration/Inflow Control Program iii





